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ANTHROPOMETRIC STATISTICS OF AMHERST 
COLLEGE. 

By Edwakd Hitchcock, M.D. 



When the Department of Hygiene and Physical Education 
was established in Amherst College, about thirty years ago, 
one of the very first things accomplished was the securing of 
bodily measurements and tests of every student as he entered 
the college, and again at intervals. This has been kept up 
with increasing accuracy and enlargement, and is still an 
important feature of the department. It has been the habit 
of the department to furnish at many of the public occasions 
of the college, along with the schedule of the exercises, some 
anthropometric and other closely connected statistical details 
in a printed form. 

The first work to be mentioned is the result of five years' 
record of the measures of all the students of college, in eight 
items of inquiry, from 1861 to 1865. These averages were : 

Age, 21 years and 4 months. 

Weight, without clothes, . . . 137.9 pounds. 

Height, 67.8 inches. 

Chest girth, without clothes, . . 35.3 " 

Arm girth, ....'.... 11.3 " 

Forearm girth, 10.9 " 

Capacity of Lungs, 237;2 cubic inches. 

Measure of strength, . . . . 11.3 

During the same five years the sickness of college students 
as averaged to each man, and to the four classes, was recorded. 
In this study each man in college lost 2.34 days of the year 
from sickness or accident, a man being regarded as "sick" 
who was absent three or more consecutive days from all col- 
lege exercises. 



161] Anthropometric Statistics of Amherst College. 589 

The number of individuals who were sick during this 
period, giving the average of each class, was found to be : — 

Seniors 5.6 men. 

Juniors, 7.0 " 

Sophomores, 10.8 " 

Freshmen, 12.8 " 

showing that health increased during the college course. 

Some items were gathered in a study of ten years, by 
classes, with reference to sickness, as before mentioned, and 
the results were as follows : — 

Seniors, averaging 50.0 men, had 6.6 on the sick list. 
Juniors, " 53.2 " " 9.1 " " " " 

Sophomores, " 62.9 " " 12.6 " " " " 
Freshmen, " 64.1 " " 14.9 " " " " 

And in this same period the average loss of time to each sick 
man was 11.4 days, and to all the college of 2.1 days. There 
also were among these men 43 different maladies, of which 
33 per cent were colds and 9 per cent physical accidents and 
injuries. 

Still later, statistics of 14 years' duration for 3488 students 
were compiled, and the following law seemed to be deduci- 
ble : The rate of difference in numbers between freshmen 
and sophomores was 6 per cent, and the decrease in sickness 
15 per cent. Between the sophomore and junior classes the 
numerical difference was 14 per cent, and the decrease in 
sickness 17 per cent. The falling off in numbers from junior 
to senior years was 8 per cent, and the sickness decreased 
to the amount of 30 per cent. 

A study of the viability of the first 39 classes of the college 
— 1821 to 1860 — on the living condition of these graduates 
has also been a matter of study. The average viability was 
84 per cent, or 16 per cent mortality in classes, averaging 
at their graduation 24 years of age. 

Another study during 1874 was (see Table A, p. 590) — 
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In 1879 the average and mean measurements of 1262 stu- 
dents, attending between 1861 and 1878, were contrasted in 
respect to six items. The contrasts are here shown. The 
average age was 21 years and three months. 

Mean. Average. 

Weight in pounds, 127 139 

Height in inches, 67 66 

Chest girth in inches, 36 36 

Arm " " •< 11 12 

Lung capacity in cubic inches, 220 250 

Pull up, number of times, 12 11 

26,060 measures of 1321 students of the six items below 
gave strength to the belief that the body gains its physical 
perfection between 26 and 30 years of age. 

It is generally accepted as a law that bodily growth con- 
tinues until the age of 30. This law, however, is not verified 
by these statistics when studied by the single years of obser- 
vation, owing probably to an insufficient number of data, and 
specially above the age of 24. But on grouping the years 
thus : All under 20 ; all from 20 to 24, inclusive ; and all 
from 25 to 29, inclusive, there is a very close illustration of 
the general law, as is seen by this table. 



Age. 


Weight. 


Height. 


Chest 
Girth. 


Arm 

Girth. 


Lung 

Capacity. 


Body Lift. 


Under 20 

20 to 24 
25 to 29 


133.50 
140.28 
143.40 


66.20 
68.12 
68.48 


34.75 

36.25 
36.85 


11.33 

11.78 
11.69 


233.85 
254.23 
264.66 


9.88 
10.68 
10.64 



See Table B on page 592. 

After 20 years of gathering and recording anthropometric 
statistics of our students several tables were compiled relat- 
ing to physical measures, growth and development, the sick 
list, and the maladies. These are here inserted. 

See Table G on page 593. 
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Table C. — Measures of 2106 different students of Amherst College, showing the Aver- 
ages of each class for twenty years, in Age, Weight, Height, Chest Girth, Arm Girth, 
Forearm Girth, Lung Capacity, Body Lift, Finger Beach, Chest Expansion, and the Com- 
parative Bight and Left Hand Strength. 
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86.48 
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1,148 


21.87 


140.59 


67.86 


35.61 


11.72 


11.07 


250.07 


11.31 


69.78 


3.33 


88.99 


85.98 


97 


Sophomores.. .. 


1,263 


20.57 


139.39 


67.53 


35.44 


11.69 


11.06 


249.23 


10.58 


69.70 


3.45 


90.45 


86.05 


96 




1,489 


19.31 


133.19 


67.33 


34.76 


11.23 


10.80 


233.08 


8.61 


69.60 


3.00 


87.83 


83.34 


96 


College Average 


5,013 


21.10 


138.84 


67.66 


35.40 


11.19 


11.02 


241.79 


10.25 


69.69 


3.02 


89.69 


85.50 


95 


G^llege Mean . . 






131.00 


67.50 


35.50 


11.25 




230.00 


11.00 













TaWe D. — Showing the Maxima and Minima of every measurement of 
the 2106 students observed. 
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Table E — The Mean Observations of the measures of Amherst College 
students for twenty years, from a total of 34,384. 
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33 
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163 
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208 


31 


104 
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46 


62 


65 
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41 
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140 


39 
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5,733 




5,534 




6,812 




6,685 




5,761 




5,859 
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Table F. — Data of Student Sickness and Physical Disability for nine- 
teen years and nine months in Amherst College. 
Students' names on the annual Catalogues, 1861 to 1881, inclusive, 5443. 





Names on 

An' 1 Catalogues 

for 20 Years. 


Names 

on 

Sick List. 


Per Cent 
of Each Class to 
"Whole College. 


Per Cent of 

Sickness in Each 

Class to Whole 

College. 




1,192 
1,270 
1,465 
1,516 


260 
319 
386 

400 


21.90 
23.33 
26.92 
27.85 










28.28 
29.30 




5,443 


1,365 


100.00 


100.00 



Students on the sick list, 1,375 

Cases (not individuals) of sickness, . . . 1,725 

Cases on sick list more than once in the year, . 350 

Per cent of college on the sick list, . . . 25.26 

Table G. — The Maladies of the students, and their proportion, when it 
equals one or more per cent of the whole. This is the number of cases, 
not students. 



Maladies. 

Colds, Pneumonia, Bronchitis, etc. 

Physical injury 

Febriculce. 

Eyes, weak and sore 

Quinsy and sore throat 

Boils 

General inability 

Typhoid fever 

Bowels 



Per Cent, 



37.4 
8.8 
4.8 
4.7 
4.6 
4.1 
3.1 
3.1 
2.6 



Maladies. 

Liver and bilious. . 

Neuralgia 

Malaria 

Mumps 

Diphtheritic 

Measles 

Teeth 

Stomach 

Overwork 



PerCent. 



2.3 
1.8 
1.7 
1.7 
1.1 
1.1 
1.1 
1.1 
1.0 



Table H.— The measures of Weight, Height, Chest, Arm Girth, Lung 
Capacity, and Body Lift of 2106 different students of Amherst College, 
arranged by age. 



Age. 


Number of 
Observations. 


Weight. 


Height. 


Chest. 


Arm. 


Lung 
Capacity. 


Body 

Lift. 


17 


330 


131.99 


66.60 


33.87 


11.12 


224.8 


8.58 


18 


1,172 


134.07 


66.96 


35.10 


11.36 


238.7 


10.35 


19 


1,511 


135.84 


67.30 


35.38 


11.52 


240.3 


10.82 


20 


1,358 


138.12 


67.95 


35.52 


11.57 


248.8 


10.97 


21 


1,171 


140.00 


68.01 


35.58 


11.69 


250.1 


10.84 


22 


807 


141.07 


68.11 


35.98 


11.77 


250.8 


10.92 


23 


559 


141.21 


68.31 


36.29 


11.71 


257.0 


10.63 


24 


362 


142.42 


68.44 


37.23 


11.74 


261.0 


10.62 


25 


216 


145.12 


68.68 


36.66 


11.79 


263.6 


10.11 


26 


141 


144.91 


68.82 


37.46 


11.81 


262.5 


10.71 


27 


71 


144.40 


68.30 


36.95 


11.84 


268.4 


10.37 


28 


30 


140.71 


68.52 


36.28 


11.57 


269.8 


8.51 


29 


19 


142.68 


68.09 


36.41 


11.51 


260.5 


9.86 


30 


18 


146.50 


69.19 


36.70 


11.61 


279.5 


7.50 
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Table I. — Giving the measures of 749 students of Amherst College at 
two intervals of three years and six months, and at an average age of 19 
years and two months at the first observation, showing their physical 
development during this period. 

Number of men measured 749 Per Cent. 

" "' increased in all items, .... 196 26.15 

" " decreased in some items, . . . 401 53.40 

" " both same and increased items, 355 47.39 

" " both same and decreased items, 211 28.17 

Number of items secured, 5,160 

" " showing increase, 3,972 76.97 

" " same Freshman and Senior year, 487 9.43 

" " less in Senior year 701 13.58 



Greatest individual gain 
Averages of increased men 
Per cent of decreased items 



■§,"3 






Arm. 
Inches. 


a « 


^ a 

5X.-S •= 


'3 g 








Lun 

Capac 
Cubic 


56.00 


6.00 


6.50 


4.000 


3.500 


1.34 


12.27 


1.05 


1.45 


0.853 


0.685 


28.40 


11.00 




20.31 


13.460 


25.270 


14.64 



o 



25.00 

4.50 

20.13 



Some statistics have been gathered showing the differences 
between the "average" and the "mean." 

Sir John Herschel has said "an average may exist of the 
most different subjects, as the height of houses in a town, or 
the size of books in a library. It may be convenient to con- 
vey a general notion of things, but it involves no conception 
of a natural and recognizable central magnitude, all differ- 
ences from which ought to be regarded as deviations from a 
standard. The notion of a mean, on the other hand, does 
imply such a conception standing distinguished from an 
average by this feature, namely, the regular march of the 
groups, increasing to a maximum, and then again diminish- 
ing. An average gives us no assurance that the future will 
be like the past; a mean may be reckoned on with the most 
implicit confidence." 
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Table J. — Showing the average and mean measurements, in respect to 
six items, of 2106 students between 15 years and 3 months and 35 years 
and 6 months of age, with an average age of 21 years and 1 month. 



Weight, . . 


138.84 lbs. = 63.00 k. 


131.00 lbs. 


= 59.40 k. 


Height, . . 


67.56 lbs. = 1.72 m. 


67.34 in. 


= 1.71m. 


Chest girth, . 


35.40 in. = 89.90 cm. 


35.50 m. 


= 90.00 m. 


Arm girth, . 


11.02 in. = 27.99 cm. 


11.25 in. 


= 28.57cm. 


Lung capacity, 


241.70 cu. in. = 3960.70 c.c. 


230 cu. in. 


= 3769.40 c.c. 


Body lift, . . 


10.25 times. 


11 times. 





A study was made showing the relation of the trunk, the 
arm reach, and the horizontal length of the body. 

The results given below ( Table K~) were secured from 
measurements of 327 students, the whole college numbering 
340. The measurements were taken during March and April, 
1882, and the average age of all men measured was 21 years 
and six months. 

One of the objects to be gained from this work is to learn 
the relation between the length of the cerebro-spinal column, 
the perpendicular height of the body, its length when 
extended horizontal]} - , and the distance between the tips of 
the middle fingers when the arms are fully extended. 

Medical Director Ruschenberger of the U. S. Army says : 
"It seems probable that the length of the cerebro-spinal 
column may be a more valuable element in estimating the 
physical qualifications of a recruit than total stature. Obser- 
vation has led me to conjecture that as a rule men of average 
height, made up of a long trunk and comparatively short 
lower extremities, possess greater power to endure with 
impunity great labor and exposure to vicissitudes of all kinds 
than men who have comparatively long lower limbs and short 
trunk." 

The relative measurements of these portions of body have 
been made, and the results are seen in the appended table. 
And these results are given by class averages, and by aver- 
ages of the aggregate students, which are expressed both in 
the metric and in the English system. 
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The finger reach is ... . 1.787 metres, or 70 355 inches. 

The horizontal length is . . 1.748 " " 68.820 " 

The perpendicular height is . 1.729 " " 68.071 " 

The sitting height is . . . 907 millimetres or 35.709 " 

We seem, then, to learn from these statistics that a college 
student, as expressed by an Amherst average, may expect to 
give a trunk measurement proportioned to his total height of 
1.1906. This is a difference of 822 millimetres, or about 32 
inches, and the trunk is more than half the total height of 
the body. The difference in length between the body lying 
down and the body standing erect is 19 millimetres, or about 
three-quarters of an inch, in favor of the horizontal measure. 
The measure of the tips of the fingers exceeds the total height 
by 39 millimetres, or about one and one-half inches. 

Table K. 





Number of 
Men. 


Finger 
Reach. 


Horizontal 
Length. 


Height of 
Whole Body. 


Sitting 
Height. 




64 
95 
79 
89 


1.805 
1.787 
1.779 
1.777 


1.776 
1.763 
1.727 
1.725 


1.773 
1.739 
1.716 
1.689 


910 




919 




902 

897 










1.787 


1.748 


1.729 


907 







See Table L on page 598. 

Up to nearly this time, 1882, our statistical work had been 
directed very much to averages, means, development, and 
growth. But all along the thought had been pressing itself 
forward that there is some standard by which to estimate 
the proper growth and development of the student; or at 
least we must have some method to work by advisedly. It 
was perhaps well enough for the average, the mean, the 50 
per cent man, but what can we do for all the others ? The 
thought of the Stature or Bodily Height seemed a desirable 
field to work in, and accordingly the whole effort was devoted 
to arranging all the measurements in groups of heights run- 
ning one centimetre each. The first table of this descrip- 
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tion was made in 1884 from the height of 155 to 183 centi- 
metres of 51 items of measurement from 628 men. Then 
each man as he was measured, with his record in his own 
hands, could see his exact relation to the average man of his 
own height, as determined by the records for many years 
past. 

From this table were constructed cards — one for each 
centimetre — of the heights already mentioned, and contain- 
ing the records of the 51 items observed, and side by side of 
his own record of measures. And upon this same card were 
given the directions and suggestions of the examiner, when 
there was a special lack of development, and one with the 
average of all college for work and development. Besides 
this it contained the directions for taking the measurements 
as adopted by the American Association for the Advance- 
ment of Physical Education, the method of examining the 
eyes and ears, and general directions for the use of the 
development apparatus in the gymnasium. 

Two years later another edition of the manual was issued, 
and today, 1893, a third one is just from the press, with 
enlarged tables and data, but all tending to confirm the idea 
that stature is the foundation upon which the idea of the 
typical student should be constructed, and the source from 
which all corrections for imperfect or non-development 
should be made. 

It is most interesting to note that the statue of the typical 
college student exhibited at the Chicago Exposition today 
most strongly exemplifies this idea. 

To conclude, the results of Anthropometry in Amherst 
College as they stand today are to be found in the tables 
accompanying this paper, and in the revised tables contained 
in the third edition of the Anthropometric Manual of Amherst 
College, 1893. 



